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Confidential
(For Restricted circulation)
25.03.2015

Senior School Certificate Examination

March 2015
Marking Scheme- Biology (Theory)
Expected Answer s/\VValue Points

General Instructions :

The Marking Scheme and mechanics of marking

1 In the marking scheme the marking points are separated by commas, one oblique line
(/) indicates acceptable alternative, two obliques (/) indicate complete acceptable
alternative set of marking points.

2. Any words/phrases given within brackets do not have marks.

3. Allow spelling mistakes unlessthe misspelt word has another biological meaning. Ignore
plurals unless otherwise stated in the marking scheme.

4. In any question exclusively on diagram no marks on any description. Butin questionson
descriptions, same value points may be marked on the diagrams as a subsitute.

5. All awarded marks are to be written in the left hand margin at the end of the question or
its part.
6. Placeatick (v) inred directly on the key/operative term or ideaprovided it isin correct

context. Place “Half-tick” Y2 wherever thereis%2 mark in the marking scheme. (Do not
place tick indiscriminately just to show that you have read the answer).

7. If no marks are awarded to any part or question put across (x) at incorrect value portion
and mark it zero (in words only).

8. Add upticksor the half ticksfor apart of the question, do the calculation if any, and write
the part total or the question total in the left hand margin.

0. Add part totals of the question and write the question total at theend. Count all theticks
for the entire question asarecheck and draw acircle around the question total to confirm
correct addition.

10. If parts have been attempted at different places do the totalling at the end of the part

attempted last.

1. If any extra part is attempted or any question is reattempted, score out the last one and
write “extra’.

12. In questions where only a certain number of items are asked evaluate only that many

numbersin sequence as is asked ignoring all the extra ones even if otherwise correct.

13. Transcribe the marks on the cover page. Add up question totals. Recheck the script
total by adding up circled marksin the script.

14. Points/answer given in brackets in marking scheme are not so important and may be
ignored for marking.
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ANs,

Ans.

AnNs,

ANs,

ANs,

AnNs,

Ans,

Question Paper Code 57 (B)

(FORBLIND CANDIDATESONLY)
SECTIONA
Q. Nos. 1-5areof onemark each

Why do internodal segments of sugarcane fail to propagate vegetatively even when in
contact with damp soil ?

Dueto absence of meristem/ budsin internodal region
[1Mark]
Mention any two M endelian recessive disorder sin humans.

Haemophilia / colour blindness / cysticfibross / Thalassemia / Scklecell anaemia/ phenylketonuria
(any two) =%2+ Y2

[1Mark]
Why isDNA replication ter med as semi-conser vative ?
After replication each DNA containsoneparental strand and onenewly synthesized strand =%2+ %%

(onestrand of previous generatation conserved)

[1Mark]
Nametheviruswhich causesoneof themost common human ailments- thecommon cold.
Rhinovirus
[1Mark]
Mention theroleof ‘Ori’ in acloning vector.
Replication of (linked) DNA startsat‘Ori’ ,
controlsthe copy number of DNA =%+ %>
[1Mark]
SECTIONB
Q Nos. 6 - 10 are of two markseach
How doesCuT act asa contraceptive ?
CuT releases Cu-ionswhich supress sperm motility, fertilizing capacity of sperm=1+1
[2Marks]

OR

M ention the changesthe zygote of fungi under go befor ethey develop into new individuals.
Why do these changestake place ?

Zygotedevelopsathick (resistant) wall = 1
These changestake placeto avoid dessication, damage="Y2+ Y2
[2Marks]
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ANs,

ANs,

ANs,

10.

AnNs,

ANs,

12.

ANs,

13.

Mention thepatter n of inheritance of human skin colour. How doesit deviatefrom that of
Mendelian pattern of inheritance?

Polygenic (quantative) inheritance/ controlled by multiple (many) genes=1

Skin colour does not show distinct alternate forms/ spreads across agradient (unlike mendelian
trait) / effect of each aleleisadditive=1

[2Marks]

List any four charactersthat theplant breedershavetried toincorporateinto crop plants
so astoincreasethecrop yield.

Improved quality, increased tolerance to environmental stresses (heat / salinity / drought),
resistanceto pathogens (virus, fungi, bacteria), increased toleranceto pests =2 x 4

[2Marks]

Name the bioactive molecule that is used as immuno-suppr essive agent and its sour ce
organism.

CyclosporinA , Trichoderma polysporum =1 + 1

[2Marks]
Name and explain the association that exists between egret and the cattle.
Commensalism=1

Theegretisbenefitted ( by getting insectsasfood flushed out from the vegetation which getstirred
up dueto grazing by cattle), cattleisneither harmed nor benefitted = %2+ %%

[2Marks]
SECTIONC
Q Nos. 11 -22 are of three marks each

How isparthenogenesisdifferent from parthenocar py? M ention one example of each.
Parthenogenesisisthe devel opment of new organism by femae gametewithout fertilization=1
eg. male honeybee/ drones/ lizards/ rotifers/ turkey (any one) =%
Parthenocarpy isdevel opment of fruit without fertilization=1
eg. Banana="%2

[3Marks]
Satethefunction of placentain humans. List thehormonessecreted by it.

Facilitates supply of oxygen/ nutrientsto theembryo, removal of CO, / excretory / waste material
produced by theembryo =%+ %>

Hormones- hCG (human chorionic gonadotrophin) , hPL (human placental lactogen), estrogen,
progestogen="%Y2x 4

[3Marks]
Explain themechanism of sex-deter mination in honeybees. What isit called ?

Femal e honeybee (32 chromosomes) arediploid, produce hapl oid gametes/ eggs (16 chromosomes)
throughmeiosis, Maesarehaploid (16 chromosomes) / produce haploid gametethrough mitosis,
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Malesdevelop from unfertilized eggsthrough Parthenogenesis , Femaesdevelop fromfertilized
egg (formed by union of egg and sperm) = ¥2x 5

I
(Sameweightagefor the graphic representation)

Parents =1 Female Male —
2 16 =72
v \
Meiosis Mitosis
=l 0. v
Gametes: ‘16 Y 16 ) !
N AN A 16 =15
v A\
gt Male =y Female
16 =72 32

Thisisknown as haplodiploid sex determination system =%
[3Marks]
OR
Explain pleiotropy with the help of an example.
Ans. Singlegeneexhibiting multi ple phenotypic expressioniscalled Pleiotropy , =1
Example - phenylketonuria="%%
Occursdueto mutation of asingle gene (coding for phenyl aanine hydroxylase) =%

L eadsto multiple phenotypic expression mental retardation/ reductionin hair / skin pigmentation
(anytwo) =%+%

[3Marks]

14. Namethedifferent typesof RNA alongwith their functions, that takepart in the process of
trandation.

Ans. mMRNA / messenger RNA , determinesthe order and sequence of amino acid in the polypeptide
chainand providesthetemplate = %2+%2

tRNA / transfer RNA , Readsthe genetic code and bringstheamino acids=Y2+ %2

rRNA / ribosoma RNA , formsthe structure of ribosomesand catal yses peptide bond formation
=1t

[3Marks]
15. Sudythefollowingtraitsobserved in ahuman suffering from ageneticdisorder :
Short statured, small round head, furrowed tongueand partially open mouth.

| dentify thisgenetic disorder and mention itscause. Writetwo morechar acteristicsof this
disorder.

Ans. Down’ssyndrome=1
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Dueto presence of an additional copy of chromosomesno 21/ trisomy of 21st Chromosome=1

Broad Palm with characteristics palm creases/ congenital heart disease/ many ‘loops onfinger tips
/ mental / psychomotor development isretarded  (any two) =%2+%2

[3Marks]

16. Tracethestagesinthelifecycleof Plasmodium that takesplacein themosquito. Writethe
scientific nameof the protozoan which causesmalignant malaria.

Ans. Female anophelesmosquito if bitestheinfected human being takes up the gametocyteswith the
blood meal , fertilization of male & female gametocyctes and devel opment takesplaceinsidethe
mosquito’sintestine, matureinfective stages (Sporozoites) escapefromintestine, migrateto the
salivary gland , sporozoite are now ready to beinjected into the body of another human being
=%x5

I

samewel ghtageto the diagramati ¢ representation.

Mature infective stages
(sporozoites) escape from
intestine =1

migrate to the

mosquito salivary

lands =Y _ rd
e

Host

Fertilisation and
development take place
%\ in the mosquito’s
/ stomach =14,
/ intestine <

Female mosquito
takes up gametocyte
with blood meal
— 17 & D Gametocytes
D

o0

Plasmodium faciparum=1

[3Marks]
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17.

ANs,

18.

ANs,

19.

ANs,

20.

Ans.

Explain the primary and secondary immuneresponses produced by our body. Namethe
typeof antibody

(i) presentinthecolostrum of mother, and
(i) thatisproducedinresponsetoan allergen.

Primary responseisa low intensity response shown by the body when it encountersthe pathogen
forthefirsttime=1

Secondary responseisahighintensity response with repeated (subsequent) exposureto thesame
pathogen=1

@ IgA =%
i) IgE =%
[3Marks]

Writethethreecommon approachesfor thetreatment of cancer. How arethey administered
on apatient ?

Common approachesfor thetreatment of cancer are: -
(i)  Surgery or remova of the Cancerouspart / tumor fromthebody =1

(i) RadiationTherapy , Tumor cellsareirradiated lethally (taking proper care of surrounding
normal tissue) =%+

@iy Immuno Therapy (Chemotherapy) , Chemo-therapeutic drugsare used to kill the cancerous
cels=%+%

[3Marks]

How doesar estriction endonucleasefunction ? Namear estriction endonucleaseand write
the specific sequence of basesthat it recognizes.

Restriction endonucl easeinspectsthelength of the DNA sequence, bindsto the specific recognition
sequence/ palindromic sequence, cutsthe strand of DNA at specific point inthe sugar phosphate
bond (alittle away from the centre), between the same two bases on the opposite strands|eaving
single stranded overhanging stretches called sticky ends= %2x 4

Restriction Endonuclease= EcoR| =%~

Recognition sequence 5 -GlAATTC- 3 }
, , —1
3 - CTTAATG -5 &

[3Marks]

How did Eli Lilly, usingr DNA technique, makeit possibletotreat diabetic patientswith
humaninsulin ?

Mature human insulin consistsof two short polypeptide chainsA & B, Eli Lily prepared two DNA
sequences corresponding to chain A & B, introduced them in the palsmids of E.coli (to produce
insulin chains), chainsA & B were produced separately, extracted and combined, by creating
disulphidebondstoform humaninsulin=%x6=3

[3Marks]
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21.

ANs,

22.

ANs,

23.

ANs.

Biotechnology hasplayed an important rolein developing boll worm resistant cotton plants.
Explain how such cotton plantsaredeveloped and maderesistant to boll worm.

Somesdtrainsof Bacillusthuringiens's, produceinsecticidal proteinsthat kill bollworm, thisprotein
isencoded by cry genell Ab / cry I Ac , thisgene wasisolated from the bacteria (Bacillus
thuringiensis), incorporated i nto cotton plant, thus making the plant resi stant to bollworm=%2x 6

[3Marks]

Nameand explain thenaturally occurring phenomenon responsiblefor heating of Earth’s
surfaceand itsatmospher e. Sate how thisphenomenon isresponsiblefor global war ming.

Green House effect =14

Half of the solar radiationsentering theearth hel psin heatingit, thesurfacere-emitsheat intheform
of infraredradiation, part of thisheat doesnot escape (into the space) and gets absorbed by green
house gases CH, / methane and CO, / carbon dioxide , these gasesradiate the heat back to the
earthkeepingitwarm=%x 4

Increaseinthelevel of green house gaseshasled to considerabl e heating of the earth thuscausing
globd warming =%

[3Marks]
SECTIOND
Q No. 23isof four marks

Indiscriminate human activitiesar eone of themajor reasonsin causingimbalanceinthe
environment. You, asamember of an eco-club of your school, areparticipatingin “ Save
your environment” programme, or ganized by the cluster-schoolsin your neighbour hood.
Why isthereadireneed to organizesuch programmes? List any threeactivitiesthat you
would suggest and plan to organizefor thisprogramme. Givereasonsfor each oneof the
activities.

Weneed to organi sesuch programmesas indiscriminate human activitiesareaffecting theenvironment
adversely and causing threat to the surviva of theman and other living beings / indiscriminate use
of resourcesisleading to destruction of theenvironment / to maintain sustainable utilization of bio
resources/ judicioususeof natural resources (or any other appropriatereason) = 1

Activities-
() Pantationdrive-to purify theenvironment / maintaining hydrologica cycles/ preventing soil
erosion/ maintain temperature or any other

(i) ‘Saynotoplastic campaign’ - Toreducetheuseof non-biodegradable substancesand promote
the use of biodegradable substances

(i) Segregation of wastes - To segregate the garbage produced in the school into
biodegradable , non biodegradable and recyclable components

(iv) Judicioususe- of water, electricity , paper etc. to conservethe natural resources
Or any other relevant activity (any three) 1 x 3
[4Marks]
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SECTIONE
Q Nos. 24 -26 are of five marks each

24. (a) Sdf-pollination ensuresseed formation yet cross pollination is preferred. Explain
giving reasons.
(b) Explain any threeoutbreeding devicesadopted by flower sin angiosper ms.
Ans. (& Crosspollinationispreferred asit addsnew characteristics, createsgenetic variations, leads
totheformation of improved varieties, preventsinbreeding depression (any two)=1+1
(b) Outbreedingdevices: -
() Pollenreleaseand stigmareceptivity of the sameflower isnot synchronized - (takes
placeat diffrent time)

(i)  Anther and stigmaare placed at different positions- so that pollens do not comein
contact with stigmaof the sameflower

(i)  Sdf -incompatibility - pollen from the sameflower do not germinate on the pistil of the
sameor other flowers of the same plant

(iv)  Production of unisexual flowers- It preventsautogamy (inmonoeciousplants) but not
Gatonogamy
(Anythree)=1+1+1

[5SMarks]
OR

Explain the process of sper matogenesisin humans.

Chromosome
At Puberty = 15 Number
Spermatogonia = 1, Per Cell

Mitosis = 12 —46-
differentiation

Primary spermatocytes — 1/,

1st meiotic
division = Y2

Secondary spermatocytes = 15 23

2nd meiotic = V5
division

Spermatids = 1,

Joemmsr § 51 ¥ =
31

Spermatozoa = 1/,

Spermatogenesis

Il

At puberty, spermatogonia (present inthe seminiferoustubules) , mutilply by mitotic division, to
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25.

AnNs,

producediploid primary spermatocycte, which undergoesfirst meioticdivison, toformtwo haploid

secondary spermatocytes , thesefurther undergo second meiotic division , to producefour equal

haploid spermatids, which aretransformed or differentiated (Spermiogenesis) , into spermatozoa
=% x 10

[5Marks]

Explain thesalient featur esof double-helix DNA strand.
() DNA ismadeof two complementary polynucleutide chains

(i)  Eachnucleotide containsanitrogenous base (Adenine, Guanine, Cytosine, Thymine) linked
with de-oxyribose sugar (by glycosidic linkage) which isattached to phosphate group by
(phosphoester bond)

(i) Twochainshaveantiparallel polarity (i.eonehas5 -3’ polarity and other has3' -5’ polarity)
(iv) Thebasesinthestrandsare paired through hydrogen bondsforming base pairs

(v)  Adeninepairswith Thyminewith double hydrogen bond and Cytosine pairswith Guaninewith
triple hydrogen bondsand vice-versa.

(vi) Boththechainsarecoiledinaright handed fashion

(vii) Thepitchof heixis3.4nm.

(viii) Thereare10basepairsineachturn

(iX) Thedistancebetween abasepairinthehelix is0.34nm.

(X) Theplaneof onebasepair stacksover the other inadouble helix =%2x 10

I

Diagram of DNA hdlix depicting al theabovetenvauepoints
[5SMarks]
OR

Work out atypical Mendelian dihybrid crossand explain how Mendel derived theL aw of
I ndependent Assortment from such across.
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ANs,

P generation O @

Round yellow Wrinkled green =1
RR YY T ¥y

X
- ©
O

Round yellow =15
F, generation Rr Yy

Selfing

F, generation

i =1
Phenotypic ratio : round yellow : round green : wrinkled yellow : wnnkleld green =15

9 3 3 — 14

Inference- Inadihybrid crosstwo pairsof traits (round and yellow seedsand wrinkled and green
seeds) when combined in ahybrid , segregated from each other in an independent manner get
assorted in of fsprings (appearance of new combinationsof yellow wrinkled seedsand green round
seeds) =1

[SMarks]

OUT-BLIND-15 - 57/B DPSVK/12



26. (a) Explainan ecological pyramid of numbers.

(b) Pyramidsaremostly upright, but sometimesexceptionsdo occur. Why ? Explain with
thehelp of an example.

Ans. (@ Ecologicd pyramidsof number isadiagrammatic representation showing rel ationship between
organismsat different trophiclevelsintermsof their number =1

The pyramid of number whichisusualy upright hasabroader base representing larger number of
primary producers, narrows down at the apex asthe number of organismsat each trophic level
decreases="%2 + %

(b) Exceptions: (Inverted pyramid)

() Pyramidof number, a agiventimemany birds/insects(primary consumers) feeding
onsinglebigtree (primary producer) =%2+1

Trophic Level Number of Individuals
PC /
Insects / Birds 100
Primary Consumers
—1 =%
PP/ Tree 1
Primary Producers

(For Correct Diagram) = 4

=15x3
/]

() Pyramid of biomass, at agiven timein the seathe biomass of fish / zooplankton
(primary consumers) ismorethan that of phytoplanktons (primary producers) =2+ 1

Trophic Leve Biomass of Individuals
PC/ Ko m_Z)
. Fishes 21
Primary Consumers =1
= PP/
Phytoplankton 4
Primary Producers

For correct Diagram =%

=% x3
[SMarks]
OR

You haveread about Ahmed K han, aplastic sack manufacturer and of hisinnovativeidea
of plasticwastemanagement. Describehiseffort and of the peoplewhojoined him and how
they wer e benefitted.
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Ahmed Khan devel oped polyblend , afine powder of recycled modified plastic filmwaste
Thismixturewas mixed with bitumenthat isused tolay roads

R.V. College of Engineering and Banglore City Corporation joined him and found that
combination of polyblend and bitumen enhanced bitumen’swater repellant propertiesand
helpedtoincreasetheroad life

Morethan 40 km of road has been laid with this polyblend

Ahmed K han helped the rag pickersby giving them better pricefor plagticfilmwaste (Rs. 6.0
instead of Rs. 0.40 per kg)

=1x5
[5SMarks]
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